Improved design of an antigen with enhanced specificity for the broadly HIV-neutralizing antibody b12.
In an attempt to design immunogens that elicit broadly HIV-neutralizing antibodies, we recently engineered monomeric HIV-1 gp120 to bind preferentially b12, a broadly neutralizing antibody to the CD4-binding site (CD4bs) on gp120, by mutating four central residues in the CD4bs to alanine and introducing extra N-glycosylation sites potentially to mask unwanted B-cell epitopes. Despite the favorable antigenicity of this mutant, it harbors two potential caveats that may limit its effectiveness to elicit b12-like antibodies: (i) b12-binding affinity is reduced relative to wild-type gp120 and (ii) binding of some non-neutralizing antibodies to the N-terminal C1 region of gp120 is still observed. Here, we sought to correct these potential limitations. By reverting one of the added N-glycosylation sites on the gp120 core, b12 binding was improved without affecting the epitope-masking properties of the original mutant. Furthermore, truncation of the gp120 N-terminus eliminated binding of the anti-C1 antibodies. Finally, based on the binding profiles of additional non-neutralizing antibodies tested here, further N-glycosylation sites were incorporated to mask their corresponding epitopes. The resulting hyperglycosylated gp120 variants bind b12 and another broadly neutralizing antibody, 2G12, with apparent affinities approaching that of wild-type gp120, but do not bind 21 non- or weakly neutralizing antibodies to seven different epitopes on gp120. These hyperglycosylated variants expand our panel of glycoengineered gp120s that are currently being evaluated for their ability to elicit broadly neutralizing antibodies.